Structural studies of 5 S ribosomal RNAs from a thermophilic fungus, Thermomyces lanuginosus. A comparison of generalized models for eukaryotic 5 S RNAs.
The cytoplasmic ribosomes of the thermophilic fungus Thermomyces lanuginosus contain two types of 5 S RNA. The nucleotide sequence for approximately 80% of the molecules is (pp)pA-C-A-U-G-C-G-A-C-C-A-U-A-G-G-G-U-G-U-G-G-A-A-A-A-C-A-G-G-G-C-U-U-C-C-C-G-U-C-C-G-C-U-C-A-G-C-C-G-U-A-C-U-U-A-A-G-C-C-A-C-A-C-G-C-C-G-G-C-U-G-G-U-U-A-G-U-A-G-U-U-G-G-G-U-G-G-G-U-G-A-C-C-A-C-C-A-G-C-G-A-A-U-C-C-C-A-G-C-U-G-U-U-G-C-A-U-G-UOH. The remainder contains two nucleotide substitutions, C19 and G60, which preserve base complementarity. The secondary structure was probed using partial T1, pancreatic, and S1 nuclease digestion under a variety of ionic and temperature conditions and fragments were analyzed by rapid gel sequencing techniques. The results support the Y-shaped secondary structure model originally proposed by Nishikawa, K., and Takemura, S. (1974) FEBS Lett. 40, 106-109, for eukaryotic 5 S RNAs. When the thermal denaturation profile was compared with that of the yeast 5 S RNA, the thermophilic RNA exhibited not only a higher Tm but also an unusual decline in absorbency at moderate temperatures. This suggests that a functionally important structure may be maintained only at higher temperatures.